Objective: To evaluate long-term mortality rate of anorexia nervosa (AN) patients in a southern Italy population compared to the most recent literature. Design: Retrospective and review setting. Patients and interventions: One hundred and forty-seven female AN patients, consecutively admitted from 1994 to 1997 to the Outpatient Unit, were re-examined between June and November 2003. Our data are compared with 10 other studies published since 1988. Results: One hundred and twenty-three deaths in 2240 patients, amounting to a total mortality rate of 5.25% were reported in the literature. Deaths due to suicide, AN-related and AN-unrelated diseases were 1.20, 3.07 and 0.98%, respectively. After correcting for unrelated deaths, mortality rate was 4.27%. In our 8-year follow-up, we found a mortality rate of 2.72% (1.82% after correcting for unrelated deaths). Standardized mortality ratio was 9.7. Conclusion: We interpret our favourable findings as a consequence of an integrated, clinical-nutritional and psychiatric approach. Finally, considering AN demographic characteristics, that is young female subjects in Westernized societies, mortality rate is confirmed to be dramatically high. Sponsorship: 'Federico II' University of Naples.
Introduction
Anorexia nervosa (AN) is a psychiatric and nutritional disease characterized by one of the highest risks of premature death. The available literature, in particular recent reviews (Sullivan, 1995; Nielsen, 2001) , quote an unusually high mortality rate (5-6%) after a 10-year follow-up, for a young, mainly female population that is affected by major eating disorders, and mostly due to suicide, alcohol abuse or medical complications of marasmic malnutrition (Sullivan, 1995; Nielsen et al., 1998; Emborg, 1999; Herzog et al., 2000; Keel et al., 2003) . Finally, some recent papers have cast some doubts on the severity of this pathological condition, and claimed a reduction in the mortality rate in the last decades (Wentz et al., 2001; Korndorfer et al., 2003) , even suggesting a protective action of malnutrition, owing to eating disorders, on cardiovascular mortality (Korndorfer et al., 2003) . These recent findings disconcert, as they might well be the consequence, among others, of the patient selection, as the definition of AN, especially in the past, covered quite a large spectrum of disturbances of different degree and severity (Palmer, 2003; Sullivan, 2003) . On the other hand, we must recognize that nowadays attention and knowledge of this disease has improved, thus allowing an earlier diagnosis, with more chances of a successful specialized therapeutic intervention, is being realised. However, a recent review denies that the outcome of AN has improved over the second half of the last century (Steinhausen, 2002) .
As a matter of fact, malnutrition owing to major eating disorders is prevalent, not only among adolescents, but also in the late infancy-prepubertal age and in young adults (Hoek and van Hoeken, 2003) , with possible severe medical and psychiatric complications. Even the clinical outcome appears quite heterogeneous: from reasonable recovery, to chronic, long-lasting and persistent established symptoms, and sometimes from even worse alcoholism -usually absent in the first course of the disease -to sudden death (Zipfel et al., 2000; Ben Tovin et al., 2001) . The factors predictive of the clinical outcome do not appear very clear, perhaps because of the strong influences of several heterogeneous, local, environmental, cultural and social factors (Ben Tovin et al., 2001; Keel et al., 2003) . Evaluation of mortality rate, when extended to the largest number of young female patients from different cultures and background, will serve as useful crude endpoint in monitoring the severity of the disease. It might also prompt the need for further improved diagnosis and treatment protocols. The aim of this study was to evaluate, for the first time, long-term mortality in a southern European population of anorectic female patients. In addition, mortality rates for AN, derived from the most recent reports published in the literature, are also collected and recalculated for reasons discussed later. One hundred and thirty-eight patients, 94% of the initial population, were reached; the remaining nine could not be interviewed because of changes in their home address and telephone number. Causes of death in our sample were recorded from hospital certification, two patients dying in our ICU and one by suicide. Our data from this 8-year followup were compared with those available from another 10 mortality rate studies published since 1988 (De Filippo et al., 2000) . The 10 studies have been selected through Medline, dealing with only hospitalized or ambulatory AN patients, with a minimum follow-up of 5 years, and had at least 50 patients recruited for study. In order to harmonize this comparison, mortality rate for each study was evaluated on the basis of the number of patient Â years of observation, as the rate per hundred patients over 10 years and as standardized mortality ratio (SMR), a measure calculated to compare the rates in the patients with the rate in the population.
Subjects and methods
Results Table 1 reports the 11 studies considered, including our own, published in the last 16 years. Diagnostic criteria used for AN were based on Russell 1970 (Patton, 1988) and International Mortality rate was calculated as total value but also as causespecific mortalities are also given, for suicide, and AN-related and -unrelated diseases. One hundred and twenty-three deaths were recorded, corresponding to a total mortality rate per decade of follow-up of 5.25%. If we take into consideration the causes of death, mortalities owing to suicide, related and unrelated diseases were 1.20, 3.07 and 0.98%, respectively. In conclusion, from this large sample of AN patients, including also our own data, mortality rate was 4.27%, after correction for unrelated diseases and expressed per decade of follow-up. In our study, carried out in a southern Italian population, we observed a mortality rate for suicide plus related diseases as 1.82% after 8-year follow-up and this corresponds to 1104 patients per year. The severity in patients and the adequacy of diagnosis have already been discussed elsewhere and accurately re-evaluated from clinical records (Neumarker, 1997) . SMR for total mortality has been also calculated in our population and compared with other studies where available. It was found to be 9.7, which is in the range of values of several other studies. Table 2 compares mortality rate data, as available from the recent reviews or meta-analysis. The means of the data are reported in Table 1 and they correspond to the last 16 years of published clinical observations. Total mortality rate, despite the methodological differences in evaluation, does not appear to be different between studies, ranging from 6% in Schwartz and Thompson (1981) to 5.3% per decade in this review (2004).
However, our study corrects for unrelated deaths, thus allowing to conclude that the expected mortality in AN should be 4.27% per decade of follow-up.
Discussion
This study, for the first time, attempts to distinguish deaths due to suicide or AN-related causes, from those due to unrelated causes. In our opinion, this distinction appears quite appropriate if we consider the long duration of the disease and the length of the follow-up studies now available. After this correction, the 'true' mortality rate for AN may be reasonably estimated to be about 4% per decade of follow-up, still a rather high value! As a matter of fact, almost all studies deal with patient samples selected through specialized centres, a possible bias in the description of the whole population of anorectic patients. Another bias might be the heterogeneity of the previous criteria used for the diagnosis, in comparison with the stricter ones proposed in the DSM IV (American Psychiatric Association, 1995) . However, we must also recognize that in the clinical practice, owing to the specific characteristics of the disease, the majority of AN patients are referred to specialized centres. In conclusion, taking these considerations and despite the recruitment bias, we can reasonably consider that this, as well as other reviews (Schwartz and Thompson, 1981; Neumarker, 1997; Steinhausen, 2002) and meta-analysis (Sullivan, 1995) , have analysed sufficiently reliable data of AN as it is represented in the general population. Finally, as for our experience in the 8-year follow-up of 137 female anorectic patients, we would like to comment that a consistent sample of AN patients, followed for a long period of time and carefully recruited in a southern European region, is described for the first time. Furthermore, we observe a quite low mortality rate, 2.7% per decade, of which 1.82 is 'truly related' to AN. Total mortality has been also evaluated as SMR in order to make a comparison with the expected number of deaths in the referent population. Its value is in line with other studies. If we reasonably exclude a bias in the diagnosis (De Filippo et al., 2000) , we can consider this finding as, and speculate that it might be, the consequence of our integrated, clinical-nutritional-psychiatric diagnostic and therapeutic approach. It consists of an initial diagnostic phase where nutritional and psychiatric status is separately evaluated. Thereafter, the therapeutic protocol is individually proposed and monitored through a continuous counselling between the two (clinical-nutritional and psychiatric) branches of the team. In conclusion, even after this review, mortality rate in AN appears dramatically high. As factors predictive of clinical outcome
are not yet definitely identified (Ratnasuriya et al., 1991; Zipfel et al., 2000; Ben Tovin et al., 2001; Tanaka et al., 2001; Keel et al., 2003; Lee et al., 2003) , an early diagnosis and an integrated clinical-nutritional and psychiatric approach may be suggested as the basic therapeutic strategy for the Long-term mortality in anorexia nervosa A Signorini et al treatment of such a severe eating disorder and nutritional disease.
